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The invention concerns a now reactor for precipitations 
with multiple inlet nozzles for liquid media, whose extended 
centerlines have a common point of intersection and which is 
provided with an outletjor the_reaction product. With this 
flow reactor, precipitants with defined physical properties can 
be produced continuously. 

It is known to carry out precipitations in apparatuses in 
which the complete mixing of liquid reactants or icactants 
dissolved in liquids is obtained primarily through stimng wUh 
the help of extremely varied mechanical stirring systems. The 
reaction products remain for a specified time in the reaction 
medium to permit the still unreacted reactants to further react 
with each other and to homogenize the precipitated reaction 
product These procedures run either discontinuously or 
semicontinuously. Apparatuses for this are known that are 
provided with stirring mechanisms for the precipitation of 
pigments and aluminum hydroxide. 

These apparatuses have the very great disadvantage that 
deposits of the reaction product form on the stirrer and on the 
walls of the apparatuses, which, in turn, have an uncontrolled 
effect on the precipitated, e.g., crystallized, reaction products. 
This causes local differences in supcrsaturaUon and, 
consequently, die formation of an inhomogeneous product 
with regard to particle size and phase composition. Leaving 
the precipitated reaction products in the reacuon medium 
results in the fact that nucleus formation and growth occurs in 
a vessel. Thus, crystals already formed act as nucleation 
cores. Here again, a product develops that is nonuniform with 
regard to x-ray phase composition and particle size. This 
process is particularly widespread in crystallized reaction 
products that tend to form metastable compounds. Moreover, 
it is not possible, using the known apparatuses, to perform 
precipitations continuously. As a result of all these interfenng 
factors, it is possible to produce precipitants with defined 
physical properties only under very complex conditions. 

Also known are numerous apparatuses with multiple 
inlet nozzles for liquid media, whose extended centerlines 
have a common point of intersection and which are provided 
with an outlet for the reaction product. 
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Thus, the British patent 765,764 disclosed a spherical 
reactor for the continuous performance of reactions primanly 
in the gas phase. On the inside wall of the reactor, two 
systems of tangentially arranged feed nozzles are installed 
such tiiat the nozzles of one system lie in a large circle on the 
inside surface of the reactor and the nozzles of die other 
system lie on circles on the inside surface of die reactor, 
whereby the circles of one system run perpendicular to the 
large circle of the odier system on the inside surface. The 
streams that come out of the nozzles of the two systems flow 
along the inside wall of the spherical reactor and impinge 
upon each other at right angles thereon. The mixing, and 
sometimes also the reaction of the reactants coming out of the 
two nozzles systems, thus occurs essentially on the inside wall 
of the reactor under active participation of die wall itself. An 
ouUet is provided in the upper part of the reactor for 
evacuation of the gaseous reaction products. 

The patent states that the reactor should also be smtable 
for continuous reactions in the liquid phase. However, this is 
not true for the case where, tiirough reactions in the liquid 
phase, precipitants with defined physical properties, e.g., witii 
regard to particle size, x-ray phase composition, are to be 
obtained. No such precipitants can be obtained with the 
reactor since the mixing and the reaction take place on the 
inside wall of the reactor, whereby the wall reaction has an 
interfering effect on the precipitations. Thus, reaction 
products precipitate on the wall, which, in turn, have an 
uncontrolled effect on the precipitated reaction products 
collecting in the lower part of the reactor. 

809 568/447 



1,274,082 



The French patent 1.052.849 describes a process and 
apparatuses for the mixture of liquids or liquefied substances, 
whereby these liquids or liqueHed substances may 
contain solid substances in a finely dispersed state. The 
apparatuses are provided for the preparation of mixtures, 
emulsions, or dispersions. Reactions between two or more 
substances may also be run in these apparatuses, optionally, n 
the presence of catalysts. The mixing and bringing into 
contact of the liquids or liquefied substances occurs m a 
container via one or a plurality of opposing coaxial nozzks 
that dip into a liquid. The streams of liquid coming out of the 
nozzles impinge upon each other in a point located between 
the nozzles (mixing zone). However, no precipitants with 
defined physical properties can be produced by reactions in 
the liquid medium using the apparatuses. The mixing of the 
reactants is inadequate for this, and the precipitated reaction 
products that collect in the lower part of the container 
surrounding the nozzles and precipitate partially thereon are 
acted upon in an uncontrolled manner by the deposi ed 
- reaction products such that.only a precipitation product that is 
nonuniform with regard to x-ray phase composiUon and 
oarticle size develops. . 

Also, using the apparatus for the production of emulsions 
and dispersions described in the British patent 331,928, no 
precipitants with defined physical properties can be produced, 
primarily due to interfering wall influences and inadequate 
mixing, niis apparatus consists essentially of at least two 
spray nozzles arranged opposite each other in a chamber 
Through each of these nozzles, a liquid, e.g., an oil. is sprayed 
using steam, air, or another appropriate gas as an atomizer. 
The mixing of the two sprayed liquids takes place m a mixing 
zone between the two nozzles. The thus more or ess well 
mixed (emulsified or dispersed) liquid drips or tnckles along 
die chamber wall into a receiver, from which it can be 
removed or also can be fed back to the spray nozzles. 

The object of the invention is now to provide an 
apparatus by means of which it is possible to perform 
chemical reactions in liquid media for the continuous 
production of precipitants whose physical properties are 
defined, while ruling out interfering wall influences and with 
simultaneous intensive mixing of liquid and/or inorganic 
and/or organic reactants dissolved in liquids. 

The object has been accomplished by a flow reactor for 
precipitations with multiple inlet nozzles for liquid media 
whose extended centeriines have a common pomt of 
intersection and which is provided with an ouUet for the 
reaction product. This flow reactor is charactcnzed by a 
vertically arranged central nozzle and at least three secondary 
nozzles surrounding it, installed at uniform distances from 
each other, whose direction is determined by an angle 
between 10 and 80^ which each centeriine of a secondary 
nozzle forms with the centeriine of the central nozzle at the 
point of intersection of these lines below the nozzle opening 
of the central nozzle, as well as a feed that js movably 
connected with a sloping. temperature-conUoUable discharge 



line, with a preferably circular cross-secUoii- The radius of he 
nozzle opening of the central nozzle should correspond to the 
sum of the radii of the nozzle openings of the secondary 

nozzles. , . , . , 

An embodimem of the invention depicts how the object 
is accomplished in detail or how the flow reactor is designed 
with reference to a schematic drawing. The arrangement of 
the flow reactor is disclosed thereby. At the same time, its 
mode of operation is explained for an apphcation. The 
invention is not, however, restricted to the embodiment of the 
object of the invention. The drawings depict: 
Fig 1 a front view of the flow reactor. 
Fig 2 a top plan view of one arrangement of the nozzles. 
An arrangement of nozzles 3, 7 linked with comiectors 2, 
4 for storage vessels for inorganic and/or organic reactants is 
linked, directly or indirectly and horizontally movably, with a 
closed, temperature-controllable discharge line 12 with a 
circular cross-section via a vertically arranged feed 13. The 
arrangement of the nozzles 3. 7 consists of a concentncally 
and vertically arranged central nozzle 3 in an intermediate 
vessel- 1 that includes a comiector 2_for a storage vessel ^ 
which central nozzle has a connector 4 for an addition^ 
storage vessel, and three secondary nozzles 7 mstalled on the 
lower part of the intermediate vessel 1 at uniform distances 
from each other and with opening 5 uniformly aimed toward 
the opening 6 of the central nozzle 3. The dir^on of each 
secondary nozzle 7 is determined by an angle 8. which each 
centeriine 9 of a secondary nozzle 7 forms with the centeriine 
10 of the central nozzle 3 at the poim of intersection 11 wuh 
^ this line below the opening 6 of the central nozzle 3. The 
angle 8 for the direction of each secondary nozzle 7 equals, 
uniformly for each secondary nozzle 7, between 10 and 80 . 
(In the region of the point of intersection 1 1 of the centeriine 
9 10 the streams of liquid coming out of the nozzles 3, 7 
converge to form a zone, the mixing zone, during use of the 
flow reactor.) The radius of the opening 6 of the centr^ 
nozzle 3 corresponds to the sum of the radii of the opemngs 5 
of the secondary nozzles 7. All nozzles 3, 7 are arranged 
rigidly and precisely adjusted. It is, however, more expedient 
to arrange all nozzles 3, 7 detachably in order to enable a 
precise adjustmem of the streams of liquid coming out of the 
nozzles 3, 7 and variation of the size of the openmg radii, 
based on the interdependencies. An important 
interdependency exists between the exit speed of the liquid 
media from the nozzles 3. 7 and the opening radii of the 
nozzles 3. 7. The shape of the nozzle opemng has no 
noteworthy effect. 

The closed, temperature-controllable discharge line 12 is 
directly or indirectly and horizontally movably linked via a 
vertically arranged feed 13 with the f^^^"^^"^ 
nozzles 3. 7. The connection between the ^ed * 3 and the 
discharge line 12 is rigid or detachable. The length of the feed 
13 and, consequently, the distance of the discharge line 12 
from the mixing zone is a function of the exit speed of the 
liquid media from the nozzles 3. 7 and is determined thereby 
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The discharge line 12 has a circular cross-secUon. The size of 
r^ss Action and me leng* of *e discharge l.ne .2 depend 
on the type and quanttty of the reaction products o be 
p^pita^ Tl« slope of the discharge line 12 .s adapted to 
STflowTpeed and the retention time of the reaction products 
tocatrf to their medium. The discharge line 12 may have 
at specific intervals for the installation of devices for 
temperature measurement, pHmeasuremert, etc 

During use of the How reactor accordmg to the 
ir.ven.ion, I inorganic or organic reactant ^und m a h^d 
medium is delivered under pressure through the cenual noale 
r The second inorganic or organic reactant also found .n a 
liquid medium is delivered under pressure through the 
noxzles 7. All resulting liquid streams converge 
Sw *e opening 6 of the central nozzle 3 to form the 
Sg ^nrwi* intensive mixing and simultaneous 
Station. The precipitated inorganic or organic reacuon 
found in a medium flows continuously tluough the 
fcTlS into the discharge line 12. In the discharge Ime 12, m 
- ':Sth the reac.ion-product.continues to flow continuously^ 
selective influencing of the product occurs .s"* that, ^to 
Tontinuously leaving the discharge line 12, .t .s obtamrf «^ 
defined physical properties, such as particle size and x-ray 

''^r/t^'^oUowing two examples, .he mode of 
operation of the flow reactor according to the inventton or its 
uHill be explained in fiirther detil in companson with the 
con^tional manner of production of precipitates. Example 1 
dSs the production of aluminum oxide wi* a high 
of «yslnity for catalyst purposes^ and Ex^P^2 
d^bes the production of raw Hthoponc. The use of the flow 
reactor is. however, not Umited to these examples. 



solution after a certain time and stirred to allow tiie still 
rnreacted solutions to react further and to "otnogemze the 
cmt^line precipitates produced. Deposits of the reaction 
;7oduc s, which, in turn, affected the precipitated a^sta^^-ne 
?ettion pniducts. formed on the stirrer and on the walls of 

'""rr"b. the operation was performed with a flow 
reactor made of glass, which had the secondary nozzles 7 and 
a closed, temperature-controllable discharge line 12. The 
discharge line 12 had, at specific intervals, openings into 
which devices for temperature and pH 
installed. The precipitations were P'tfonned such tii^ *e 
aluminum solution (sodium aluminate or aluminum n««e 
solution, respectively) was delivered under I»«^<^ t^niu^ 
the central nozzle 3, which solutions converge in the mixing 
zom 11 with the nitric acid or ammonia, respectwely, under 
ntensive mixing and simultaneous precipitation. THe reaction 
product passed duough the feed 13 into the discharge line 12. 

of the di^arge line 12 was adapted to tire flow 
«ed Td the retention time of die precipitated reaction 
in their original solution. In the discharge line 2 in 
which the precipitated product flows continuously, a se ect ive 
rnuencing of the product occurred, such that after leavmg the 
dThr.e line 12, precipitated ctystalline products with 
deShysical properties, such as particle size and x-ray 
phase composition, were obtained. 

^ BoUi in case a and in case b. the products obtained were 
washed under defined conditions, dried at 105 C. and a 
Zton was calcined for 4 hours at 450 "C. Hie precipitated 
»d the calcined products were amUyzed accordmg 
to various known analytical methods. 

Results 



Example 1 
Starting materials 

1 Sodium aluminate solution (roughly 8.8 g 
aluminum per liter and 1.25 % sodium) was 
precipitated with 4-% nitric acid. 

2 Aqueous aluminum nitrate solution (roughly 8^ g 
■ aluminum per liter) was precipitated with 10-% 

ammonia. 

Description of production 

The production of Uie aluminum hydroxide was carried 
out both in the conventional manner (referred to as a m *e 
following) and with the flow reactor (refe^d to ^b in me 
following), in bom cases, pH ranges of 5 7. 9 v«m a pH 
stability of ± 0.1 and temperatures of 30. 90 C wim 
stability of±0. 05 °C were maintained. 

In case a. the precipitations were performed in a 
temperature-controlled glass container under stirring, whereby 
r^asuring in of the starting solutions (sodium aluminate 
Suta or aluminum nitrate solution and mtnc acd or 
^onia, respectively) took place from ^,^\%°^' 
iconUng to the principle of Mariotte's flasks. Comp ete 
S of the incoming solutions was obtained by stimng 
r^ecipitated reaction product was left in me original 



The formation of me hydroxides is largely dependent on 
me precipitation conditions (temperature. concCTtratiOT. pH). 
According to mese conditions, boehmite. bayente. and 
hvdrargillite are formed. u r^r 

' tie hydroxides (a) are fiequenfly »»n.hous °r 
significantly less crystalline from a pure y qualitative 
Spoint *an me hydroxides (b) and also do not presem 

"^t^^ -SfcSrhSdes a. 450 for 4 hours 
me oxWes were produced. The crystalline P™I»"'.°" 
oxides (a) was approximately m all oxid^^^. 

approximately 60%. TTiis is caused by the difterent 
^Snity of me hydroxides (a) and (b).n'e ^gree of 
cl^stallinity of me hydroxides (b) is greater man mat of me 

''"x-*y phase analysis revealed mat me oxides (b) 
could be positively identified. An unambiguous categon^'^ 
of me oxWes (a) is not always possible. There are in general 
o„J or.0 tiuee reflections ma. are typical for al ahiminum 
oxides (except a-AlA)- oxides (b) also *e 
hydroxides (b) are definable by x-ray and are uniform m meir 

"■"^f oxides (a) and hydroxides (a) present no defined 
crystilJ^t lapes- contrast, me hydroxides (b) and 
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oxides (b) are very uniformly formed, often even sphencal 

%^c hy6T0^d.s (b) and oxides (b) have a umform 
particle size distribution curve, whose maximum is always 
constant at 0.25 fX. whereas the hydroxides (a) and oxides (a) 
have multiple particle size maxima. -r.o^iu. 
The catalytic properties of the oxides (b) are significantly 
better than those of the oxides (a). 

Example 2 
Starting materials 
l-molar aqueous zinc sulfate solution was precipitated 
with l-molar aqueous barium sulfide solution. 

Description of production 
The production of the raw lithopone was performed both 
in the conventional manner (referred to as a in the following) 
and with the flow reactor (referred to as b in the fo"owingMn 
both cases, pH ranges of 4. 6, 8 with ^^^^fy^^^^^^^ 
temperatures of 30. 60, 90 with stabihty of ± 0.05 C were 

"^"ta c^e a, the precipitations were performed as described 

in Example 1. , a^a thf^ 

In case b the flow reactor used corresponded to the 

embodiment used in Example 1. P^^^^P^^^^r^.j;:^ 
carried out such that the zinc sulfate soluuon was delivered 
under pressure via the central nozzle 3, -^^i^h soluti^ 
combined in the mixing zoneUwith the banumsirifi^^^^^^ 
intensive mixing and simultaneous precipitation. The slope of 
the discharge Une 12 was adapted to the flow speed and the 
retention time of the precipitated reaction products in their 
original solution. In the discharge line 12, m which the 
Zipitated product continuously flowed, a selective 
influencing of the pnxiuct. especially with regard to particle 

''''' Both'ln'tase a and in case b. the 
was washed under defined conditions, dned at 105 C. and 
analyzed according to known analytical methods. 

Results 

The particle size is dependent on the precipitation 
conditions (temperature, pH). Hie concentration is l^gely 
without effect on particle size. A raw li^<>P«;^^!;- 
that consisted of 70.3 weight-percent of BaS04 and 29.7 

weight-percent ZnS. /kn ; c n i n • 

The mean particle size of the raw lithopone (b) is 0^15^, 
that of the raw hthopone (a), roughly between 0.03 and 0X^7 
a. The mean particle size obtained according to b is thus 
roughly 2 to 3 times greater than that obtained by a. The 



particle size obtained according to b is not obtained according 

^ The flow reactor according to the invention can be used 
wherever the production of precipitates with defined physic^ 
properties is required, e.g., for the production of pigments and 
of aluminum hydroxides. This flow reactor is essenti^ ly 
distinguished by a special nozzle arrangement not denvab e 
from L prior art. which is movably linked with a specially 
designed discharge line. With regard to the arrangement of 
noz^es to obtain a mixing effect in the mixture of liquid 
media, such arrangements are based on completely differen 
objectives. The flow reactor is rather a combination of several 
partially unknown measures that enables, only m their 
coordination, the achievement of the object defined It was 
not obvious for a person skilled in the art that the coordmation 
of precisely those measures according to the invention would 
result in the new flow reactor in order to be able to produce 
precipitates continuously with defined physical properties 
therewith. 

Claims: 

1 now reactor for precipitations with multiple inlet 
nozzles for liquid media, whose extended centcrlines 
have a common point of intersection, and with an out et 
for the reaction product, characterized by a vertically 
arranged central nozzle (3) and at least three secondary 
nozzles (7) installed sunounding it and at umfonri 
distances from each other, whose direction is detenmned 
by an angle between 10 and 80<» that each centeriine (9 
of a secondary nozzle (7) forms with the centeriine ( 0 
of the central nozzle (3) in the point of intersection (11 
of these lines below the nozzle opening (6) of the central 
nozzle (3) as well as a feed (13) that is movaWy 
connected with a temperature-controllable, sloped 
discharge line (12), with a preferably circular cross- 

section.^^^ reactor according to claim 1, characterized 
in that the radius of the nozzle opening (6) of the central 
nozzle (3) corresponds to the sum of the radn of tfie 
nozzle openings (5) of the secondary nozzles of the 
secondary nozzles [sic] (7). 

Printed documents taken into consideration: 
German patents No. 222,140; 862,599; 
French patents No. 461,446; 1,052,849; 
British patents No. 331,928; 756,764. 



nnp ^hftfit of drawings follows 
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Stromungsreaktor fiir Fallungen 



Die Erfindung betrifft einen Stromungsreaktor fur 

Fallungen mit mehreren EinlaBdiisen fiir fliissige ^ 

Medien, deren verlangerte Mittellinien einen gemein- Anmelder: 

srai Strdmungsreaktor konnen FMlungen mit defl- Berlin-Adlcrshof, Rudower Chaussee 116-125 

nietten^physikalischen Eigenschaften kontinuierlich _ _ _ _ _ — — — ; ^ 

hergestellt werden. Als Erfinder benannt: 

Es ist bekannt, Fallungen in Vorrichtungen vor- Peter Adolf ThieBen, 

zunehmen, in denen das volIstSndlge Mischen flussi- » • _ . . . . ^ 

ger Oder in Hussigkeiten gelSster Reaktionspartner ^"''^''^T"^^ ^^^^^ r,riin«u 

vor allem durch Rfihren mit Hilfe der vielfaltigsten Dr. Ursula St eimke, Berlin-Grunau -- 

mechanischen Rahrsysteme erreicht wird. Die Re- 

aktionsprodukte verbleiben noch eine bestimmte Zeit 2 

in dem Reaktionsmedium, um die noch nicht um- 15 . ^ v i>-.™.o^i,,if. Tfi^ 7fid oin 

gesetzten Reaktionspartner weiter miteinander reagie- So ist niit der bntischen Patentschnft 765 764 em 

^ lassen und in das gefaUte Reaktionsprodukt fcugelf5rmiger Reaktor zum kontmuierlichen Durch- 

"moge^sS^iese VorgHnge laufen eStweder fUhren von Reaktionen vor allem in der Gasphase 

5?sC?intierlich oder halbkonttouierlich ab. Be- bek^^'g^"'^^"- 'l^V^"? X»rfnete^^^^ 

kannt sind WerfUr Vorrichtungen zum Fallen yon «> sind zwei Systeme tangenttal angeordn^^ 

Pigmenten und Aluminiumhydroxid. die mit Riihr- rungsdusen so angebracht daB dre ^usen d««emen 

ver«hen sind Systems auf emem groBen Kreis an der uineren 

DieservSmngen haftet der sehr groBe Man- Oberfiache des Reaktors und die Duscn des anderen 

gel ar^^ ^ Rflhr« und an df n Wanden Systems auf Kreisen a"/«^,'"f 

der Vorrichtungen Abscheidungen der Reaktions- as Reaktors hegen, wobei die Kreise des einen SystOTB 

prodrtrbilde^die ihrerseits die getallten Reak- zu dem groBen Kreis des anderen Sj^tems au der 

tiOTlproduk e, z B. die kristallisierten, unkontrolliert imieren Oberfiache sraUtrecht ™e"??ff I-J"'^^^^ 

beeinflussen Auf diese Weise kommt es zu lokalen Die StrBme, die aus den Duscn der beiden Systeme 

"hleden S der oLsMttigung und damit zur austreten flieBen an der I— f ^^^^^^ 

Bildung eines hinsichtlich der KorngrSfle und der 30 gen Reaktors ^"/^"S ""^.t;;^^^" f^',^!^^^^^^ 

Phasenzusammensetzung inhomogenen Produktes. winklig aufemander. Das Mischen und t«lweise aucn 

Das Bebssen der gefalltfn Reaktionsprodukte in dem die Reaktim, der aus den 

Reaktionsmedium bringt es mit sich. daB auch die tretenden l^'f-"="'^^^'^\^^^^^^J^^Xx 

Keimbildune und das Wachstum in dnem GefaB lichen an der Innenwand des Reaktors unter aktiver 

«aSen lo^rken be4s gebildete Kristalle als 35 Beteiligung der Wand selbst Fur das Abfahren der 

Keimbildungskeme. Es entstehf auch hier wieder ein gasfdrmigen Reaktionsprodukte 1st im oberen Teil 

hinsichtlich rbntgenographischer Phasenzusammen- des Reaktors em AuslaB angebracht. 

Sng und KorngroBe meinheitUches Produkt. Die- In der Patentschnft wird angegeben daB sich der 

sefv^rgrgTs" Sfsonders weit verbreitet bei kristal- Reaktor auch fur kontinmerhche Reaktionen m der 

Us erten Reaktionsprodukten. die zur Bildung meta- 40 flussigen Phase «f «V^'„^a^ aber m^^^^ 

stabUer Verbindungen ndgen. AuBerdem ist es mit den Fall zu, wo durch Reaktionen in der flussigen 

^e deTtekaSn Vorrichtungen nicht mSglich, Phase Fallungen ^etoerten phys^^^^^^ 

Se Fallungen kontinuierlich durchzufuhren. Infolge Eigenschaften >vie ^-f-^^^^J^^^l^. 

alter diese? auftretenden stSrenden Faktoren ist es rontgenographische P^asenzusa^^sM^ erM 

nur unter sehr komplizierten Voraussetzungen er- « ten werden soHen Mit dem Rm^^^^ 

^'^^^Zv XtlT.-Vo.r^^'^.^V^ mit mehie- erfolgen wobei sich.die Wand-^^^^^^^^^ 

ren EinlaBdusen fur flUssige Medien bekannt, deren die FaUungen auswirkt So ^ch«den s^^^ ^ 

Reaktionsprodukt versehen sind. ten Reaktionsprodukte unkontrolliert beeinflussen. 
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^ ^ r •• • u T>«+««*c^v,.^ft 1 n<;9 S4Q wer- dieser Linien unterhalb der Diisenoffnung der Mittel- 

^ea to to Vorrlditungen auch Reaktionen ab- der Stroinungsreaktor a^^^ 

Diisen gelegenen P-'^UJ^f ''""f ^™tn1|«^i^^^^^ "Tiffeine Vorderansioht des Stromungsreaktors, 

von Emulsionea und Dispersionea lassen sich vor ^o^^tsgefaB enth^^^ TichmaBigem Abstand von- 

zwei in einer Kammer angeordneten sich gegenuber- ^'f/f * ^^^^ 10 der Mittel- 

stens drei diese umgebende, m gleichmaBigem Ab- ist ^^^.^ der Ableitung 12 von 

stand voneinander angebrachter Nebendi^en de^^^^ 65 ^^^^^^^^^f^^^^ 

Richtung durch einen Winkel zwischen 10 und 80 der 5??^^°^^^^;' Dusen 3, 7 abhangig 
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einen kreistormigen Querschnitt. Die GroBe des die nach dem Prinzip der Mariotteschen Flaschen 

SueLS Td d"e Lange der Ableitung 12 hSngt arbeiteten. Durch das Ruhren wurde erne vollstsm- 

?on der Art und de? Men|e der zu fallenden Reak- dige Mischung der zulaufenden Losungen erre.cht. 

«nn,nrodukte ab Die Neigung der Ableitung 12 wird Das gefaite Reaktionsprodukt wurde nach emer ge- 
aTi^; St'emungPgesS und die Verweil- 5 wissen Zeit in der Mut.erlauge belassen und gemhrt. 

zeft der in ihrem Medium befindlichen Reaktions- urn die noch n.cht "'^g^.f^'^'^" ^o^^^^^^^^^ 

Drodukte abgestimrat. In bestimmten AbstSnden kairn reagieren zu lassen und die entetandene knstalhne 

5-rTKlelfnno 12 rtffnuneen enthalten z. B. zur Zu- Fdllung zu homogenisieren. Am Ruhrer und an den 

Offnune6 der Mittelduse 3 zu der Mischungszone mmmmnitratlosung) gedruckt wurde, die sichjn der 

In der Ableitung 12, in der das Reaktionsprodukt as Die Ne.gung der Able tungs 12 wa^ a^^^^ 
tinuie Jchen yerlassen der ^^^^^^^^^ mi^definier- fZZ\^ti".^T^^tiZ Z 

^f^^^s:^^^, 30 ^^^^ - 

S BelulSng. im Vergleich zur trJtionellen Art ^^'^^^^'^^^^!i.l°'^Zci. im Fall b wurden die 

^^urnrrsIZ^Xra^i^atrSt^^f ^ Men\na,ysen.etHodenanalysiert. 
dieseBeispielebeschrankt. Ergebnisse 

B e i s p i e 1 1 Die Ausbildung der Hydroxide ist weitgehend ab- 

. u . ts haneie von den Fallungsbedingungen (Temperatur, 

Ausgangssubstanzen Konzentration, pH), EnFsprechend diesen Bedingun- 

1 Natriumaluminatlosung (etwa 8,8 g Aluminium gen bilden sich Bohmit, Bayerit und Hydrargillit. 

pro Liter und l,25«/o Natrium) wurde mit Die Hydroxide (a) sind hSufig amorph bzw. rein 

4»/oiger Salpetersaure gefailt. qualitativ gesehen wesenUich weniger knstallin als 

2. WaSrige Aluminiumnitratlosung (etwa 8,8 g ^'^"y<^^°lti?p^Z^it'v^m oh'" 

Aluminium pro Liter) wurde mit 10»/.igem Am- <^Z^T^^::^!X2Zl^^ -b.i 450° C, 4 Stun- 
moniak gefailt. entstehen die Oxide. Der kristalline AnteU liegt 

bei alien Oxiden (a) urn etwa 250/0, bei alien Oxiden 
Beschreibung der Herstellung ^^^^ ^qo/^ Diese Tatsache ist durch die unter- 

Die Herstellung des Aluminiumhydroxids erfolgte schiedliche Kristallinitat der (b) 
sowohl in der traditionellen Art und Weise (im fol- bedingt. Der Knstallinitatsgrad der Hydroxide (b) 
Eenden mit a bezeichnet) als auch mit dem Stro- liegt hdher als der der Hydroxide (a) 
Ererktor (im f^^ mit b bezeichnet). In . Die rontgenographische Phasenanalyse hat ergeben, 

SeTplllen wurden%H-Bereiche von 5. 7 9 mit 6a daB die Oxide (b) einwandfrei 
einer pH-Wert-Konstanz von ±0,1 und Temperatur- Eine eindeutige Zuordnung der Oxide (a) 1st nicht 
900 C mit einer Konstanz von ± 0,05= C ^^^^^^ ^^^^^T^ZZ^ 
"7m Fan"a wurden die Fallungen in einem tempe- oxide (auBer ..-Al O,) sind. Die Oxide (b) u„d auch 
rier^n Glasbehalter unter RUhren vorgenommen, 65 die Hydrox.de (b),^^, j;""^""^?^^^^^^^ 
wobei die Dosierung der Ausgangslosungen (Natrium- ^ar und m .hrer Zusammen^^^ 
aluminatlosung bzw Aluminiumnitratlosung und Sal- Die Oxide (a) ?V°™"*^> ^"IfJ^^^^ 
petersaure bzw. Ammoniak) aus GefaUen erfolgte, nierten knstallographischen Formen. Demgegenuber 
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sind die Hydroxide (b) und Oxide (b) sehr gleich- 
maBig ausgebildet, sogar oft kugelig. . 

d I Hydroxide (b) und Oxide (b) ^eigen erne 
gleichmaBige KornverteiluBgskurve, deren Ma^mum 
Simier konstant bei 0>25 liegt wahrend die Hy 5 
droxide (a) und Oxide (a) mehrere KomgroBen- 

" SSK^hen Eigenschaften der Oxide (b) sind 
wesentlich besser als die der Oxide (a). 



Beispiei 2 
Ausgangssubstanzen 

Imolare waBrige Z^nksulMosung wurde mit 
Imolarer waBriger Barivimsulfidlosung gefallt. 

Beschreibung der HersteUung 
Die HersteUung der Rohlithopone erfolgte sowohl 

mit a bezeichnet) als auch mit dem Stromungsre^or 
ftn folgenden mit b bezeichnet). In beiden FaU^ 
^rden pH-Bereiche von 4. 6, 8 m.t emer pH-Wert- 
I^n-stanz voa ■±0.1- rmd Wraturen-Voa^^O^ 60, . 
90° C mit einer Konstanz von ±0,05 C erhalten 

Im Fall a warden die Faiungen m der Ajt wie sie «5 
im Beisoiel 1 beschrieben wurde, durchgefuhrt. 

In. FaU b entsprach der veiwendete Stromungs- 
reaSor der im Beispiei 1 verwendeten Ausfuhrungs- 
fo?m Die Fallnngen wurden so vorgenommen daB 
S Se MitteldUsa 3 die Zinksulfatlosung gedrucM 30 
wurde, die sich in der Mischungszone 11 nut dem 

Smsulfid unter '^^^^i'^'^'^T^^J'i^^'Xt 
zeitieer Fallung vereinigte. Die Neigung der AD 
SrSu war fuf die StFomungsgeschwindigkert und 

^e Vemeilzeit der gefallten R^-^ti^^Xl^elZ 
ihrer Mutterlauge abgestimmt. In der Ableitung 12^ 
in der das gefaite Produkt kontmuierlich abfloB, fand 
eme gezielfe Beeinflussung des Produktes. vor allem 
hinsichtlich der KomgroBe, statt. 

Sowol^I im Fall a auch im FaUb wurde die er- 
haltene RohUthopone unter definierten Bedmgtmgen 
g^aschen, bei 105° C getrocknet und nach bekaon- 
ten Analysraimethoden analysiert. 

Ergebnisse ** 
Die KomgroBe ist abhangig von den Fallungs- 

bedfagungen CTemP^"-^*"' P^)- ^}<' ^""^^^''fT, 
wlitgehend chne EinfluS auf die KorngroBe Es 
wirde line Rohlithopone erhalten, die aus 70,3 50 
Sprozent BaSO, und 29,7 Gewichtsprozent ZnS 

""^te mitflere KomgroBe der Rohlithopone (b) liegt 
bei 0 15 die der Rohlithopone (a) etwa zwischen 
0 03 iind 6,07V Die nach b erhaltene nnttlere Kom- ss 
^Be °st also etwa 2- bis 3mal grOBer als die nach a 



erhaltene. Die nach b erhaltene KorngrSBe wird nadi 

* Ete?e^toJgsgemaBe Stromungsreaktor kann dort 
UbeSl Tmendung finden, wo die HersteUung von 
FSllimgen mit definierten physikalischen Eigensch^- 
fen erforderlich ist, z. B. zur HersteUung von Pigmen- 
ten und von Aluininiumhydroxiden. Dieser Stro- 
mSngsreaktor zeichnet sich im wesentlichen durch 
Ze^us dem Stand der Technik nicht ableitb^e be- 
sondere DUsenanordnung, die mit ^'^er be ondere 
ausgebUdeten Ableitung beweglich verbunden st^ a^. 
Soweit es sich urn die Anordnung von Dusen zur 
Erreichung eines Mischeffektes bei der Mischung von 
SfissUn Medien iiberhaupt handelt, l.egen derartigen 
Anordnungen v511ig andere AufgabensteUungen zu- 
gmndT Bii dem Stromungsreaktor handelt es SKh 
^hnehr urn die Zusammenfassung mehrerer teU- 
weise nicht bekannter MaBnahmen, die erst m ihrem 
Z—enwirken die L6sung d« gestellten Au^gaten 
ermoglichten. Es war fiir einen Fachmam. auch ™cht 
voraussehbar, daB das Zusammenwirken gei^de der 
erfindungsgemaBen MaBnahmen zu dem neu^n Stio- 
Sungsrelktor fuhren wurde, um mit dieseni FaU^- 
^en- ^it-definierten-physikalischen-Eigenschaften kon- 
tmuierlich herstellen zu konnen. 



Patentanspriiche: 

1 Stromungsreaktor fur Failvmgen mit mehre- 
ren EinlaBdusen fiir flussige Medien, deren ver- 
lanserte Mittellinien einen gememsamen Schmtt- 
purict besitzen, und mit einem AuslaB fur das Re- 
aktionsnrodukt, gekennzeichnet durct 
:Snenkrecht' aifgeordnete MitteldUse (3) und 
mindestens drei diese umgebende ^ gleichm"^" 
gem Abstand voneinander angebjachter Neben- 
diisen (7). deren Richtung durch f>f° ^mkel 
zwischen 10 und 80° ^^'jl""^* f ^i'^f 
Mittellinie (9) einer Nebenduse (7) mit der Mittel- 
toie (10) der Mittelduse 3) im Schmttpunkt (11) 
dTeser Lkiien unterhalb der Pu^%ofSn^% (.S) i^^ 
Mittelduse (3) bildet sowie emer Z'Jft'hnmg (13), 
^e mit einer temperierbaren 8p°':>8^°J^"!l^. 
(12) von vorzugsweise kreisformigem Uuer 
schn'itt, beweglich verbunden ist 

2 Stromungsreaktor nach Anspmda 1, aa 
durch gekennzeichnet, daB der Radius der Dusen- 
5tom| (6) der Mittelduse (3) dei Summe der 
R™der Diisenoffnungen (5) der Nebendusen 
derNebendusen (7) entspncht. 

In Betracht gezogene Druckschtiftra: 
Deutsche Patentschriften Nr. 222140.^2 599; 
franzSsische Patentschriften Nr. 461 446, 

^ brittle Patentschriften Nr. 331 928, 765764. 
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